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ABSTRACT 
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CHAPTER I 



THE RATIONALE AND DEVELOPMENT 
OF THE PROGRA^I 



- FOR EVALUATION 



GENERAL BACKGROUND: 



ORIGIN OF PROGRAM: 

The New York Institute of Technology 

submitted to the U.Sc, Cominissioner of Education, 

under the provisions of Public Law 531, 

in the last quarter of the year 1967, 

a basic and applxed research proposal entitled: 

A SYSTEM FOR INDIVIDUALIZING AND OPTIMIZING. LEARNING 
THROUGH COMPUTER MANAGEMENT OF THE LEARNING PROCESS 

This 'proposal was accepted and resulted m the letting ot 

Contract Number: OEC -0-8-080157-3691 (010) 
Office of Education, Bureau of Research 
Project Number 8-0157 
to 

New York Institute of Technology 

OBJECTIVES : 

The Major Objective of the proposal was to organize, develop 
and refxne a model computer-based system for the management 
the educational process by means of a systems' engineering 
technique, ■ ■/ 



This managemeni: system would have to be operational and 
econoriicaily cost effective. 

Ihe syscem would be applied to different subject ^tter areas - 
which vouid' be developed siaultauft^siy vi^Ji th« §6)^uter 
systeiTi into formats susceptible to saMgea^nt; progra^i. 

The individual courses would be installed on the few York Institute 
of Technology campuses for exp^riia^ntal purposes - 

The courses would also be installed on other school campuses 
as a demonstration of the ability of the progr^^n to handle* 
varied management decision Biaking situation, 

OUTCOMES : 

i 

Immediate and constant feedback would result in cpvrse improvewcnt . 
Individualized analysis of records would r^sylt in tailoring the 
course independently for each student in a s«lf-p^ced mode. 

Correlations generated by thfe computer would form « basis for 
individual and group coi^nselling » 

The principles, technique*, and findings o"^f the project would be 
made available to the educational community. ) 



PRDCEDlKES 



In order to acconiplish the objeccives of this proposal an 
"action research" program was prepared. It outlined: 

First : the development of the management system. 

Second : the testing and refinement of the management system 
through application to a specific environmenr in 
four subject matter areas. 

Th 1 r d : the repetition of the systemi in another: context so as 

to demonstrate replicability r 

Fourth : the training of appropriate members of the educational 
community who will be involved operationally m this 
effort. 

Fifth : the dissemination of the findings of this study co the 

educational community at large. 



PROJECT COMPONENTS: 



Procedurally • the "action research" . program may be considered 
to encompass several interrelated categories of activities- 



MANAGEMENT SYSTEM: 



An initial, and continuing category of activities covers the 
design and development of the computer-based management system 
itself, through which the assessment, revision, restructure, 
optimization and validation of the instructional system is to be 
accomplished- 



5 



Since the syscer: is self-generati.ng and self -correcting , these 
activities involve er.pirical inpiementation and observation 
undei actual living school conditions, and testing, r.cdif icaticn 
and re tes t ing in such a viable s ituation . 

DEVELOrMill^T: 

Therefore, a concurrent category of activities addresses itself 
lu the develop:r:ent of subject matter courses, with all appropriate 
support material, and their testing, revision, restructure and 
ultimate optimisation and validation. 

These activities are| governed within the instructional managerijent 

! 

area of the svstem. j 



The method of attack, the step-by-step procedure whereby the courses 
are behaviorally defined, structured, refined and validated, 
evolves directly from .the system design, and is controlled and 
directed by the computer-based management system. 



COMPONENT INTER-RELATION: 



These major categories of activities go on to a certain extent, 
concurrently, and one cannot proceed to culiriination without the 
other p 

( 

The course development activity, particularly as it- reaches 

the implementation and assessment stage, depends entirely upon the 

management system, with its immediate feedback and analysis. 



EKLC 



compo::e::t 



( co::i . ) 



Tne TnanageiTient sysiietn; conversely, requires the course develcpr.exnr 
activity as I's "test: bed^' upon whicb it bases its Own grcwLh ^nd 
shape , 

Final validation or both the course and the management system 
depends upon the expe t lences or the icclicaLion e:-:pei imen t . 

COURSE SELECTION: 

I 

For the purposes of this program, New York Institute oi Technology 
utilized as course areas; computer sciences, mathematics, physics, 
and electronic technology- These sabject matter areas were chosen 
because: 

They form, entities whicji are relevant to the philosophies 
expressed in a recent appropriate Office of Education 
position paper as falling within an area of national need; 
the Inscitute\possesses demonstrated expertise in these 
subjects. 

They have relevance to secondary educational levels; 
\ prepared as is intended r 

They can serve as remedial or preparatory materials for 
more advanced programs. 

As end courses, themselves, they possess potential for 
wi'de use. 

PROJECTED COMPLETION TIME: \ • . 

\ 

\ ■ . ■ 
■ \ 

The total program has been scheduled over a period of three years, 
in Phases I, II, and III, each\with a consecutive period of 



EKLC 



approximately 12 months, 



\ 



•nee of r:~e z:.i 



pu:^ iz ion , in turn, 
•_hocl Matrenati cs S rudv Grou-::^ , 



;HnDl"Li: 



r'b II vear cour? e i^i firs c year of acadeiivic ~a 



' ' 1 ~ es ?e r; r 1 a 1 iy 5 
. ' i s in prepar ■ i. 
- ^' ' -r.r 7 ace nh tn-: 

i n-ii vidualization 01 the learning process the tirfe schedule may var>' cons 



- ompu ' 



r and its consequent appii cation to a self-pn 



e r la • . i s ui v i ci e d into IS iria j o r uni f: s , or Vol umes ; each c ove ring a 
jni ot rhe inareriai and corresponding ro the amount of material that 
' . :^ 1 e d 1 n no 7 ma 1 c-ve ek period in a regular cl as s r com ? i t u a- 



"^^'h' Volume is subdivided into five parts, or Segments, and together with 
■'•■t reading c>nd paralleled hom.ev:ork assignment comprise the material . th at 
v:.;.>,..id normally be covered in t^^^o class days-. There are, therefore, a total 
or 90 segments which can be covered in the usual ISO day school year; or in 
a '-^ariety of other possible time spans, 

Rl^^ERENCE TFXTS: . ■ ' " 



Three textbooks have been chosen from among the many because they are above 
cz-erage in meeting the purposes assigned to tbem. , 



The "Core Text" 



The ^'Enrichment Text' 



The "Remedial Text" 



Modern Algebra, Book. I 
Do'^ciani, Berman," and Freilich 
Houghton Mifflin, 1965 

Algebra I 

Dodes and^Greitzer \ 
Hayden 3ocV Company, 1967 

Comprehensive Ninth Year Mathematics 
Dressier 

Amsco School publications, 1966 



TEXT INDEPENDENCE: 



The material in the Study Guides is not limited to the three referenced 
texts r With a minimum of analysis another set of texts could be .readily " 
cross-referenced to the material. . 

The PMC can be converted to a '/stand alone^' text-independent course by aug- 
menting the supplementary notes prefacing each segment. 

A set of problems could be prepared to replace the existing Remedial Pre- 
scriptions « 

/ 



/ 
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PROGRAMMED MATHEMATICS CONTINUUM. 
ALGEBRA. LEVEL 
■ COURSE ,0F 



VOL. SEGMENT DESCRIPTION ' ' 

1 1' Introduction: 

general ins,tru'ctions 



\ 



' Representation of numbers 
on a line 



Comparison- of number 
magnitude ^ 

Definition of set , 
Kinds of 'sets 



Investigation of subsets 



(CORE) 
DOLCIA^^I 



1-1 

'^1-6) 



1-2 
I'-S 

1-4 
1-5 
1-6 

1-7 



(REMEDIAL) ( ENRlCtlMENT) OTHER 



DRESSLER 



1-3 

a"i)(i-2) 



a-4 



2-1 2-2 
2-6 3-2 
5-10 



DODES 



2^3 



4-6 

2- 5 

3- 1 

1-2 
(1-3) 



1-2 



TEXT 



Mathematical punctuation m^rks 1-8 



Order of operations 



1-9 



\l-6 
\l-5 



2-7 
4-10 



*4- 



Evaluation of . 

algebraic expressions 

Identification -of factor, 
coefficient anii^ exponent 

Solution of algebraic open 
sentences . ■ \ 

Translation : ■. ^■ 
From symbols to words 
^From words to symbols 



2-1 



2-2 



2-3 



2-4 
-2-5 



3^-6 to 
3-9 

3-5 



3-1 
5-1 



3-3 
1-8 
3-3 



4-12 



4-1^ 

4- 2 

5- 2 



5-5 



ERIC 
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PROGRAMMED MATHEMATI'CS CONTINUU>I 
' ALGEBRA LEVEL 1 
COURSE OF STUDY 
^(cont^d.) 



SEGMENT ■ DESCRIPTION. 

1 Solution of verbal problems 

with open sentences 

2 Def initipn' of 

axioms of equality 

3 Definition of : \ 

/dlosure proper tiesx and 
/ Commutative, Associative / 
properties 

4 Definition of : 

Distributive property 



(CORE) 
DOLCIA; • 

2- 6. 

3- 1 



■3-2 
•3-3 



\ 



O^EMEDIAL) (ENRICHMENT) . OTHER 



3-4 



DRESSIER 

3- 4 

4- 1 



4-2 
4-3 
4-4 



4-5,4-6 
4-7 



DODES 
5-5 

2-5 



2-8 
4-13 



4-13 



TEXT 



4^ 
5 



Definition of: 

Addition and Subtraction 
Properties 'of equality 

Definition of : 

Multiplication and Division 
Properties of, equality 



Collection vof similar terms 



Solution of: 
-Cinear equations having ythe 
variable in both member^ 

Definition of 

Directedv numbers , comparison 
of size of unequal numbers 



Addition on Number Line 

Definition of: 

Opposite of directed number 
Absolute value 



3-5 



3-7 



3- 8 

4- 1 
4-2 
4-3 



4-4 
4-5 



5-4 



5-6 



1 



5-7 to 5-9 
9-1 to 9-3 



9-4 



6-1 
6-2 
6-3 

6-6 



6-4 
6-5 



4-5 



4-5 



5-3 



5-3 

3-3 
3-3 
3-4 



3-4 
3-7 



/ 
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PROGRAMMED MATHEMATICS CONTINUUM 
. ' ALGEBRA LEVEL 1 

• . COURSE JF STUDY 

(cont'd.) 



VOL. 



SEGMENT 



DESCRIPTION 



(CORE) (REMEDIAL) (ENRICHMENT) OTHER 
DOLCIANI DRESSLER " . DODES TEXT 



4 

5 



Addition of directed u.:nbers 4-6 
Subtraction of direc|;ed numbers. 4-7 



Multiplication of 

directed^ numbers " 4-8 

Division of directed numbers 4-9 



Transformation of equations 5-1 

Definition of 

The properties of inequality ' 5-2 



6-7 
6-9 



6-8 



6-10 

(6-11) 
9-5 



9-8 
9-9 



3-6 , .3-7 
3-5 , 3-8 



3-9 , 3-10 
2-6 , 4-3 

5-2 , 5-3 

5-4 



4 
5 



Plan' for solving i 5-4 
Verbal Problems 

Solution of problems on 5-5 
consecutive integers 

Solution of problems about 5-6 
angles 

Solution of 

uniform motion problems 5-7 

Solution of mixture problems 5-8 

Addition of polynomials 6-1 

Subtraction of polynomials - 6-2 



5-2 , 5-5 5-5 , 5-6 



10-1 
10-2 

20-1 
20-2 



10-3 
10-6 

(7-1) 
8-1 

' (7-2) 
8-2 



5-7 
11-2 

7-4 7-5 
7-3 . 

1 ■ 



ERIC 
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PR0GRAM>1ED MATHEMATICS CONTINUUM 
ALGEBRA LEVEL 1 
COURSE OF STUDY 
(contM.) 



VOL SEGMENT DESCRIPTION 

1 Dete 

mult-.; _uioii ji powers 
f of a variable 

Power of a product 



4 
5 



(CORE) (REMEDIAL) (ENRICHMENT) OTH^^ 
DOLCIANI DRESSLER DODES Tlv"^ 



6-3 



6-4 



Multiplication of polynomial 6-5 
by monomial 

Multiplication of polynomial 6-6 
• by polynomial 

Solution of area problems 6-7 

Division of powers o£ i 6-9 
vari.^b . e 



/-3 
7-A 



7- 4 
11-3 

8- 3 
8-^4 

8-5 



10-11 

1-5 
(7-. 



4-2 

4-2 
8-4 
8-4 

11-4 

4-J 



Divisi in of polynomial by 
mon ixal ' 

Division of polynomial by 
polynomial 

Separation of~numbers-_into 
factors 

Ic^entif ication of common 
factors ^. 



6-11 

6- 12 

7- 2 



8-5 



Multiplication of the sum 7-3 
ana difference of 2 numhars 

f'ictwi ization of the 7-4 
diire Tince 

Multiplication of a binomial . 7-5 
by us elf . . 



8-7 

11-^1 
11-2 

11-4 
11^5 

11-^6 



8-5 



8-6. 



8-4 



8-6 



8-4 
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PROGRAMMED MATHEtiATICS CONTINUUM 
ALGEBR/, I EVEL 1 
COURSE OF STUDY 
(cont'd.) 



VOL. 



\ ■ 
SEGMENT 



DESCRIPTION 



(CORE) (REMEDIaP> (ENRICHMENT) OTHER 
DOLCIANI DRESSLEl^ ' DqdES TEXT 



^ 1 Factorization of 

trinomial square 

2 ■. Multiplication of 

binomials at sight 

3 Factorizar.ion of the product- 

of the sum and difference 

of, two '-erms 

4 Factoriz^ - on of 

'"quadrar: . ^rinor-ials 



Combinatit 
factoring 



;s of 



.7-6 



7-7 



7-8 
7-9 



7-10 



7-11 



11-7 



11-6 



11-7 



11-7 



11-8 



8-7 
8-8 

8-8 

8-8 
8-8 



10 



\ 

3 \ 



Solution ■; 
factors 
•is zero 



equ.i' _ons hav5.ng 
• roduct 



Solution t, polynomial 
equation "actoring 



Use of f ac 
problem : 



■g m 



Investiga" Ion or 

algebra:- fractions - ■ 
Reductio; ; fractions 

Multiplication c' fractions 
Division of f- tions 



7-12 

7-13 

7- 14 

8- 1 

8-2 

8-5 
8-6 



19-2 



19-1 
19-2 

19-11 



12-1 

12-2 

12-3 
12-4 



8-7,8-9 
8-7,3-9 

^-8 
4-9 
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PROGRAMMED MATHEMATICS CONTINUUt-I 
ALGEBRA LEVEL 1 • 
COURSE OF STUDY 
(cont'd.) 



VOL 



SEGMENT 



DESCRIPTION 



(CORE) (REMEDIAL) (ENRICHMENT) OTHER 
DOLCTANI DRESSLER DODES TLXT 



li 



Multiplication and division 8-7 
of fractions involving 
factoring 



12-4 



Combination of fractions 
with equal denominators 



8-8 / 12-5 



'3 Combination of fractions 8-9 

\^ with unequal denominators 

4 ' Investigation of 8-10 

mixed expressions 

Investigation- of 8-11?^ 
complex fractions 

5 Solution of open sentences 8-12 

with fraction coefficients 



12-6 



12-7 



13-1 
13-2 
13-3 



4-10 6 
8-9 



4-11 



4-11 
8-6,8-9 

4-6,/ 
4-12 



5-3 



12 / 1 Solution of investment problems 8-13 

'2 Solution of percent mixture 8-14 
problems 

3^.._ „ Solution_^of : 8-15 

fractional equations 

4 Solution of work problems 8-16 

' 5 . Solution of -motion problems 8-17 



10-8 
10-7 

13-4 

13-9 
13-8'. 



7-2 



5-3 

7-7 ' 
7-4,7-5 



Optional topic for enrichment 



EKLC 
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PROGRAMMED Rinie>IATICS CONTINUUM 
ALGEIMIA LEVEL 1 
' COURSE OF STUDY 

(contM.) 



VOL« SEGMENT DESCRIP,T10N 

13 1 Solution ol: open sentences: 

in two variables 



(CORE) 
DOLCIANI 
9-1 



(REMEDIAL) (ENRICHMENT) OliiER 



DRESSLER 
15-3 



DODES 



TEXT 



Introduction to coordinates 9-2 
of a point in a plane 

Determination of *^he graph 9-3 
of a linear equation 



Definition of the slope 9-4* 
of a line 



15-1 
15-2 

15-4 
15-5 
15-6 

15-7 



'6-2 



\ 



6-4,6-5 

6-6 



6-4 



Transformation tc the slope 9-5^^ 
intercept form of an 
equation 

Construction of the ^raph of 9-7 
an inequality in jwo variables 

Construction of the graphic 10-1 
solution of a system of 
simultaneous linear equations 



15-8 
15-9 



15-12 



16-1 



6-.5 



6-12 



6-8 



14 



Solution of simultaneous linear 10-2 
equations by addition, ^,0-4 
subtraction and multiplication \ 



Solution of simultaneous linear 10-5 

equations by the substitution \ 
• method ^ ^ 

Construction of the graphs of , 10-6 
pairs of inequalities 



Graphic oolution of verbal, 
problems with two variables 



Determination of the equation 9-6** 
of a line - . 



16-2 
16-2 



16-3 



16-5 



10-3,10-4 . 16-4 



15-10 



6-9 

6-9,6-1 



6-9 



6-12 



6-11 



6-6 



ERIC 



* vOpti-onal topic for enrichment 

Special treatment need-rd-text will not be followed 
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SEGMENT 
1 
2 

3 • 



\ 5 



PROGRAM>IED MATHEMATICS CONTINUUM 
ALGEBRA LEVEL 1 
COURSE OF STUDY 
CcontM.) 





(CORE) 


(REMEDIAL) 


(ENRICHMENT) OTHER 


DESCRIPTION 


DOLCIANT 


DRFS^^' ' " 


S 1 LA 1 


Sc^L' ' "f dipic nrobl em s 


10-7 


16-4 




Solution of motion problems 


10-8 


^16-4 


7-1 


Soiuticn of age problems 


10-9 


. 16--4 


7-1 


Solution of problems 


10-10 


13-fe. 




mvcj-ving fractions 








investigation of 






• 


the nature of rational 


.11-1 


18-1 


4-6 


numbers 








DeciHial form of rati::nal 


11-2 


18-1 


8-3 


numbers 








Determination of 


11-3 


. 1-8 -A 


9-4 


the roots of numbers 




lB-5 




~ nv£c: 1 1 p;:^ r 1 on of* 








the properties of 


. 11-4 


18-2 to 


8-2 


irrational numbers 




18-9 


8-3 


Geomerric interpretation of 


11-5 


19-7 


12-1 


square roots 




19-8 




Pythagorean theorem 








Simpli^ation of radicals 


11-6 


18-10 to 


9-4,9-5 


invclving multiplication ' 




18-12, 


9-6 


and division 




18-14 








"• 18-15 




Addition and subtraction of 


11-7 


18-13 


9-6 


radicals 








Multxplxcarion of 


11-85^, 


18-14 


9-4 


b inom ial ra d ic a 1 s 






9-5 


Solution cf radical equations 


11-9* 


18-17 

■ '/ 


9-7 


Distinctlcn between i; 








Relatioz3 and 


. 12-1 


22-1 


6-1 


Functions 


12-2 


22-3 


6-3 


Solution cf problems inv riving 


12-3 


17-3 


10-2 ■ . 


direct variations and 




17-4 




proT^orrion 




17-5 





Opr— :nal tcpic for enrichme:nt 
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PROGRAMMED MATHEMATICS CONTINUUM 
ALGEBRA ivyvj 

COL , .; Or :•■ i I I. 
(cone ^ d. y 



VO: 
1" 



SEGMENT . DESCRIPTION 



(CORE.) 
DOLCIA>^I 



Solution of problems involving 

Inverse variations 12-A 



Joint and combined variation 12-5' 



Solution of quadratic equations 13-1 
by the square root property 

Solution of quadratic equations 13-3 
by completing square 



Continuation of solution or 
quadratic equations by 
completing square 



13-3 



Solution of quadratic equations 13-4=^^ 
by the quadratic formula , 



Oi^lEDlAL) (ENRlCFiiMENT; OTHER 
3RESSLER DODES TEXT 



17-3, 

17-4 

17-6 



19-3 



19-4 
19-5 



19-4 
19-5 

19-6 



10-3 



10-2 
10-4 

8-11 



8-11 



9-11 



3-11 
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Investigation of 

Geometri : assumptions 
Definition of 
Rays and angles 



la-1 
14-2 



Solution of problems involving 14-3 
similar triangles 

Solution of -problems involving 8-3 
ratios 

Application of tangent function 14-4 
to problems 



5 Application of sine functxoi 

and cosine function to 
problems 

* Ct:-rional topic for enrichment 



14-5 



20-1 
20-2 

20-3 



17-1 
17-2 

21-1. 



21-2 
21-3. 



11-1 
11-2 



10-1 

12-2 
12-3 

12-4 
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PROGRAMMED MATHEMATICS CONTINUUM 
I.EVEL I 

HAND BOOK 



CHAPTER II 



STRATEGIES AND LOGISTICS 
OF PROGRAM 

- FOR INSTALLATION 



STRATEGIES FOR INSTALLATION 
OF 

PROGRAMMED MATHEMATICS CONTINUUM 
LEVEL i 
\ AS 
SPECIAL EDUCATION M 3012 . " 

This is an itemized summary of the strategies 
and logistics involved in the installation and 
' operation of the PMC as an individualized, 
self-paced, computer managed course of instruction 
with provision for course ^ optimization , open-ended 
scheduling and a consequent cost effective 
motivation for concentrated individual effort. 

This outline is directed towards the installation 
of the PMC as Special Education Course 3012 on the 
NEW " YORK INSTITUTE OF TECHNOLbGY CAMPUS . ... 

With appropriate modifications contingent- upon . 
local circiamstances similar instructions can be 
devised for installation in other school programs. 



\ 



\ 



\ 



CURRICULUM: 
' 1. I DATA: 

i.li The PMC comprise' the material outlined in the 
New York State Syllabus for 

ELEMENTARY ALGEBRA NINTH YEAR ( level 1 ) and 
IS in conformity with recommendations for curriculum 
content as promulgated by the Standing Committee on 
Mathematics, NYC and the School Mathematics Study Group, 
( SMSG ) . 

1.12 The NYIT Catalog stated that Math 3012 is an intensive 
course involving the algebraic ■ concepts identical with 
those of the PMC ( level 1 ) . . ^ 

1,2 CONCLUSION: 

1.21 The PMC is suitable for Math 3012 . 

COMPUTER ARTICULATION: . 
2,1 DATA: 

2.11 Each concept has been cast into the MEASURABLE BEHAVIORAL 
OBJECTIVE format, j ' 

2.12 Each MBO .is coded by/ Volume, Segment, Terminal Objective 




course is assigned an MBO code. 



2.2 CONCLUSION: 



2,21 The student/s progress through the PMC can be constantly 
monitored/by the AIMS/VICAR program. 



2.22 Reference is made to the full report on VICAR I and 



VICAR II as well as the AIMS report. 



COURSE COMPONENTS-: . 
3.1 PRE-TEST: 

3.11 One LesL per volume, 

3.12 Test administered individually, m class, when scudenr has 
met requirements of previous volume- 

3.13 Ten questiona on 2 or 3 mimeographed sheers, 

I 3rl4 Muitiple-choice - format , with one answer and tour dis r r a" nor s ; 

3.15 Answers recorded on Punch Card with Stylus and Poc r:-A-Pun*.h 

3.16 Scored by computer; 

3.17 Statistics for individual and for group compiled; 

3.18 Provision possible for exempting student from" following- 
Volume if score is above a certain level. 

3^2 STUDY GUIDE: 

3.21 Eighteen Volumes for entire course; scrambled and programmed; 

3.22 Five Segments per Volume; each Segment comprises appr cxlin.a tely 
Twenty questions; 

3.23 Questions are in multiple choice format, with one answer 
and ^ three dis tractors; 

3.24 Student prog/esses* . f rom question to answer choice by recording 
I ; ' choice on either Punch Card and Program Control device, or 

on Mark Sense Sheet which records the. choice and reveals the 
page to which the student must turn. 

3.25 A separate answer matrix is required for each Segments 

/ . . . . • . 

3.26 Correct answers are sometimes re-enforced by a complete 

/ demonstration of the solution and the direction to proceed to 

the following question „ 

3.27 Readings in the basic text are prescribed and must be completed 
before beginning each. Segment, 

3«28. Hdmework Assignments are prescribed. - 
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3.3 WORK OUTSIDE OF CLASS: 

3.31 READING ASSIGNMENT: 

3.311 The Study Guide specifies a certain section of the 
core text, ( MODERN ALGEBRA, Dolciani ) that should 
be read and studied by the student before he begins 
each Segment. A complete listing is given at the 
beginning of the Volume and individual listings are 
given at the beginning of each Segment, 

3.312 Each Segment is designed to cover a two-day lesson 
including the Reading and Study Guide. 

3.32 HOMEWORK ASSIGNMENT:' 

3.321 The complete assignment for the entire Volume is given 
. on one page in' the Study Guide. 

3.322 Each Segment makes reference at its completion to the 
parts of the Homework that the student should then be 
able to do. 

3o323 The entire Homework assignment must be completed before 
the student is allowed to take the Post-Test> 

3.324 The Homework Assignment is marked by the instructor, 

with the marks recorded on a. Punch Card. . • ^ 

3.325 A complete description of the Homework marking principles 
and the resulting printouts is found in the VICAR I 
report. 

■ ■ • • ^- \ 



3... i^OST-IESr PRESCRiPIlON: 

3.331 The Computer Pr mtout of the results or the Post-Tesr 
includes a prescription of extra problems that relare to 
the error made. 

3.332 The problems are found m the Remedial Text : ■ 
Comprehensive Ninth Year Mathematics; Dressier 

3^333 The Prescription must be completed before the student 
can begin • the eye le for the 'rollowing Volume 
3-34 TUTORIAL SESSION: 

3-341 In some cases the Computer Printout will mdica^-e thar 

the student must report r.o^j;he instructor for a tutorial 
session, because of a difficulty detected - 

3.3^2 The Computer Printout will be distributed by th^ insrtu,rc 
m class- At that time an appointment' can be arranged 

3.343 This session can be conducted m class xvhile the onhets 
are working individually m their Study Guides: 

3.344 The session :.culd be arranged ar a mutually convenient 
time outside of the class bout r ^ ■ 

^4 POST TEST: " . • • 

3.4J^ One Post Test per Volume; •. - 

3.42 Form and Content are equivalent to the Pre-Test; 

3.43 Incorrect answers are accompanied by a Prescription of additional 
problems in the Review • - 

3.44 The prescription must ed before the- student can advance 

3.45 Tutorial sessions can also b prescribed. 

3.46 Under the AIMS/VICAR program statistics of individual , and group 
performance ^are compiled and printed, " 
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•3.5 MID-T£R:^I examination : 

3.51 20 question- multiple choice format 

3.52 Based on the Terminal Objectives of Volumes 1-9 

3.53 Each question will have 5 forms., all equivalent. 

3.54 A large variety of individual tests will be possible by choosing 
the alternate forms at random. 

.3.541 If the CAI program is ready, then the student can take the 

test individual!" when he is ready, with certain time periods 
with the compute: randomly selecting the permutations or 
question variations as well as scoring the performance ~ 
' i.542 If the program is not ready, as a back-up system, the 

100 question test can be presented in mimeo form together 
with directions to choose a certain random selection of 
predetermined permutations, 
3.6 FINAL EXAMINATION: 

3.61 Similar to the Midterm as discussed above; 

3.62 Ir will cover the TOs from Volumes 10 to 18 , principally. 

4. TIME CONSTRAINTS:' . . ' 

4.1 DATA: 

4.11 The PMC is designed as a year course for secondary schools; 

i-eo a maximum of 180 days, 40 minutes per ^session ( 120 hours ; 

4.12 A realistic assess'fnent of actual instruction hours reduces the 
time to approximately 100 hours. 

4.13 Trial runs by good/average students, making few errors*, indicate 
that a Volume car be ^ ' in P -^3 hours; this is exclusive 
of the time aing and studying the core text. 

4.14 The- Pre-Test and the Post-Test each take ' hour . 




-.15 The lexr.:- 
Posc-Te 
consid 

4. 16 The mi 

1£ Volu-- 
7 2 hour 
outside 
per Vol- 

4.17 iMath J., 
per week 

4.18 A Math 3( 
of the outs 
Volume m 

4,2 CONCLUSION: 

4.21 The PMC c . - . 
if the.:-i:h-. 
it can 

4.22 The Pre 
automat. 

• student 

the computer 



ng Assignmen: , Studying, HoTie:/oik - ■ - ignxenT;---^ 
1 Prescriptions, and Tutorial Sess; ns are 
pent outside of the regular class s^neduie 
projection for the completion of the , 
, for a good student would be from 54 hours to 

onal rime ( on the items ) spent 

me would -range from 1 y to 2 hours moce 

:eduled to meet for l^f weeks at 4 hours 
' al of 56 hours . 

.dent would have to complete a Volume ard aU 
• rk in 3 class hours 'beginning -.he following 
b hour . 

! 

n be installed as the Math 30i: co^.rse only 

can be considered " "open endec thayis, 
0 the second semester. ' 
have to be individually self-paced. This will 
swer the question as to how long It rakes a 
through rhe course VTit:h. the out~of- class work and 
management » 
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5.1 :rz:^:ents: 

If ie Punch Ca Contrc is to u-: -c the .--i.- =es 

— >. e held in the / :ed La ;; where c . ices 

.. ^ed; Additional : , . _ons a" differs :ir. es are needed 
-i .18 registration e>:Leeds the room capa ( and the nun. 

.. Dntrols 3^ ) 

... :he Mark Sense ^ s are used there ,:o need lor a 

lal room. However, che roor. should : - located nea- the 

- Dmated Lab ( \vhi„:i will bs used as a tpervtsed incividu: 
£ -dy lab for the students who wish to do ^;ctra work or. thei: 

- . ) 

1 , sectiDn can be sche luled at any time. 

1^ age facilities in t:,e Automated Lab will be needed for: 

- -imes 
S: . tware 



6 • PER :NE: i f '. IREMZNTS : 
6.: :::S^. ..IION: 



W A;, instructor must be assigned to each regular class session 
r supervision of the operation of the course » 
6.1.. 3tribut.ion of printouts with attention given to results • 
6 •12 1: i^vidual instruction when requested* 

6.14 mg of Homework Assignments ( possxble in the presence c: 

.udent for indivitual attention • 
6.1': istration of indi* ta a.l mc- .enance of security, 

_•: ^ ais"! , and recoTTim.'inc. c . : , 
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b... PROC RINC 
6.21 A : 

needed 

5 8 C U I 1 1 

6.3 COMPUTilR 0: ^ 
c - 3 1 / ■ mer • ; : 

pr oc- : ^ _: . 
6,32 A-i i::;:^-: 
( i.e 

outp-^i reic 

6.4 COORBINATI. : 
6.41 : Maimer 



ir;u> :)e on ca^ -• the Auc 
col: .Ling or -hr volumes an, 
L iencs whc d/e working c; 
. .o: ,;;e Suud^r.is progi ess . ^r. - 
mamiiairied 

-■aputer :;p£:. ations srai: 
receive f.jm che FMC . 
process ..: c" 'iv. ovemg 
-ived or, one must v 

: pick-up : le Lowing 



per a : 
6.411 Rc 
6,412 
6.413 

6.414 : 
ar 

6.415 Ir- 



^aD lor Lne 
" ".er soi^wa: e 
■ own Re ■ 



.it e arsign: 



.jrocessec ar 
" :ng bef or e 



t-dmatoi :s neeL._rd to up-: ise the 
ox . -MC m Math 3C,_.:: 

, . :-:n f igui e 5 
. . o :.r.^ 3 hedules 

^^-.:riies ( hooper c ion wirn Bookstore ) 
mc^ . _al dis tr ibuti : ■ ; dir e ticns to ms t cu . 
■ .retary for mater accoa: r.ability and se 
^ ■ operation-i v:it": Compui : 
-.eii :y of mpu to ^ompute. .enter 
. -ip^- tion of 2pera~ion of -c: uzer program 
p^clv-'u:^ of output rriai compute: 
d^".-.i -- y of all quit: ■ to Pr -21 Director 
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'? -.6 Maintain a i"lexii: ie cutor mg schadul-. u 

student ne-=ds and to do the tutoring 
6 417 Make pericdic ret Drts of the entire to zre 

Program Director and to the Director -^1 Ec .catio 

STLDENI ?ROGF^SS: 
M CONTROL SHEET : 

7.-1 A single control sheet ( attached ; has ^ : ..d t. 

monitor the student's progress throught the PX' 
7-_2 Each item of software will be numbered for -.-c: 
^.13 VJhen a software item is issued to a studen-. t"c: 
instructor or by the secretary ( on the S£ .j. - the 
software register number must be entered. 
7.14 I^Then the item is returned { same day ) th ..i:,.. s entered- 
7.2 SEQUENCE OF ACTIVITIES: 

7.21 PRE-TEST : 

7.211 Taken in class under supervision of tor 
whenever student is ready; 

7.212 Answers recorded on Punch Card/Por t-A- . .ncn 
7c213 Card collected and delivered to Corap'ci^ ; 

7^214 Printout delivered to Instructor /Stuc at beg:inning 

of next session; 
7.215 Printout indicates whether sCudent is .:er-t rrom 

remainder of Volume, 

7.22 VOLLl^IE/ SEGMENT: , , ' 

7.221 Volume is issued to student together w_th -ns'rer Matrix 
for Segment. ( If Program Control Dev„. ::e ^sed. student 
also requires Punch Card. ) 

7.222 Numbers of software are entered on Control ^heex 



- ar- usee, ihe . 
z'^ass or tl 
/eturned no -n.^- 
) IS rec: rc - - . 

IS deii- r-^^^c 

lass pric: :. ^ l: 



Lao . 



:lass siiTiL 



/oxume . 



- ■ Mar:-: Sense t. 

ma eriai can b-^- i j e: 

c jmp i'^ I e :: , t r. r::i i e ri a ' 

r secret j^ry the _ (s . 
--'itro^ Sheet. 

7 . .^^ 3 r Res p o ns e She e i , : P ur, „ . . 

7,23 RE. .Di:-::- a^sig: :ent:' 

7. ,31 The Rej:ding' don.. 
:he Segir..enL. 
7.2^ HOMEKOR^: ASSIGNMENT: 

7-241 The Hor^'v^ork is done :ui--ide 

student progresses th ouza zih 
1 The Coir^plere Hoinework As£iirrr:Tnent must be r.^andc- 

Ins true tor upcn completicn :>f the Voiume ; i t i 
for taking the Volume Post-Test. 
; 7_q3 Entry of ihe completion is made on the Cor.troi v;.ee 

7 244 The Homework is marked by die Instructor on a Pur-:-n Card 
7.,. -5 A special fear are is to nar~ z\\e student pre -il while ihe 
bomework is b-. _ng markec it gives an oppo: . ty I' e 

^r.i^ : ructor tc give pets.: attention to tb =iui nr 
7.25 T' .I TE:;T: 

, 51 Taken in clas:^ under sup- vi^i^n of instruci :^, v7h r,: ^aent 
1.S ready; 

^.^^ 2 .::..:;.3wers on Punih Card/ ?or -A.-f inch 

7..,:: ::ards collected and de^iTe_:i'd lo computer; 

Entry made on Conrrol She-: if issuance and ic-;,r...oi- n; 
7.: 5 Printout delivered *,d ins~..^i:or and studenr 



tne 

-he 

e- eiiisxce 
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7.. . ie:.._..i rRESCRiPri::: 

Pose Test: r.: . :..,__uc-= a Re~-zii^i rrescripLion: 
.--2 Prescriptici- - - 3-;l=red curs^d'c of class and 

submi-ted z. :ct^r; 

1 ? :escriptior. in.^lii: ■ a reccnir :.azizn z: repori: for 

zuLcring ses^ ei~her v:izh cIjj^ ^ as true tor or with 
M'Zth Coordinai 

7.r T.;::riAL session : 

.r-,ir igned by meav f lompui:-^ r 7. t _ v . ^ ^ : up analysis 
:: I error count . 

~.^7:. Can. be assigned. .:_Lh agreer.er/: s ..der.-, eiLher during 

•available class .__r.e (vriLh rnstr-. : ava-Llable) or aL 

criher r. -me with ji£-n Coordinator. 
7.1'~'3 If a tu-orial £"---SS\on has been ass..:-:atd, it must be held 

and attended :£ . i:.? actorily before student is perml :ted 

CG advance e r .c;grar. 

7,;: Enrry :,i -i- ^.igi' T:ez:..:~ and _ .pletion i-r -.^.-c: on Contrcl Sheet. 



r.TMZ 7AilI.~.-.'^0N ; ":i:DIV' V \ ..LIZATION : 

1.1 ,-ici: sruc._:. ' — r. rro^Tess tr.rrough the ^^.urs-a making tev^^ 

irrc:rs and cc" i::.-:.^. z : material :..z his cT«7r iearr.ing pace; 

H — ''z-:ider::z ha" :^ rlculty is halped: 

.- Reuiiedial pagef. „.i the Study Guide; 
E,l__. Personal inter-'\j=w while Hcniework - being marked: 
8.2'...: Remiedial pr-'^sr p- -^tlons in - Z5\ T- •;: . i :; ^, .li 

-recc~:irHe to a afferent te : r_ for r al instruction 

8,21^ Tutorial sessilo-, with class instru.,. . r or with 

Math:emat.^ Coordinator for Person: zed attention. 



" :: i^;"7.:.:.£ :o:: 




VOL :g 1 i^: :Er: 



I R£ - issue:. ■ 

; COyPLETED; 



:OMP^£IED: 











j 


! 
i 




i 




i-IS^ .ZD: 








! 


















i 
1 




■ - S£G 5 












1 




:- .55 ■^£1". 








1 

i 


I 


1 . 




•ifleze::: 












t 


HOMEi. )RK 


..BML: TED: 




! ■ ^ 




.RAD ED. 








! 


























1 








i 


;FRINI jfJI : 


_SS:£Z, : 










■ 


iPRESCSaPTIC: 


COMPLETED: 








i 


1 
1 


J 

sTUIor:al 


ASSIGNED: 








■ ■ 


5 

'■if 


■ aPPOINTMENiT : 
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PROJECT ccu::tEiIP-..::1Ts 



j. The schematic dzagrarri Ou vn- facing page is resigned show the 
function and in :e rr eiacion cf the several scftu-are and ha: dware 
itens chat corapr^se the infcrmation flow -es siting in the variC'US 
prill touts - 

2- There ±s provision fot V supporr when it xs incorporated irico 
the program. 

3 IVPUT INTERJACfl:: 

3.1 PUNCH CARD: ; 

The origin^;! P^:C er:.::loye:l the four specially designed 
Punch Caxds. For the Study Guide, the Punch Card 
required an ANSlv?ER MATRIX and the PRC ;.TA>I CQNTRjL 
LIGHT PAI^'EL to ae^:cti£te the Scrambled Pagination 
and at the same time t :eczT'}- suitable input for 
computer analys-is ^ 

3.2 latent-imagt: maj{K sense lEEi:.:;: 

Subsequent r,o the beginn...iig of the Pl^lC S Ludy Guide 
productica. h latent ima e (invi^ihie h\.i process^ 
sheet was c^^ 'as^d to ser";e the 's^iv.e z M'pose as th- 
Punch Card 

It proved to be cost effective because it eliminated 
the need for a saparote answer m^.trix, L:ie PROGRAM 
CONTROL LTGli . 5:L. aai the more expensive Pur.ch Care 

The one ^ ' i tin -.iie rnatrix iirir-rir,:' ed invislbl. , 

upon t b. e ; , . . i -:. a " i on c _ a si: '.^ c i ai er„ , r ^' veal e d th e page 
number ot ' S .udy ^uiie at uie Siame ii: ;e tr.at it 
recorded the ansver choice for dirsct ccmputer input 
and analysis . 

3.3 For consistency, all references to the Response Device 
continued to use the -words "PUNCH CARD J' ''ANSWER ^!7^,T?d^^: 
etc. although cither method of resporise could be employed. 
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??.OJZCl CCLMERpAr^I rL'.A-CHAPT 



categc-r: 

[•LSTRACl 



c 5/G 

VOL 



0 

L 



I a/v" : 



A 'V QLESr . 
C--.TEG0R1E: 



! 5/G 

! 


CARD 1 

1 
r 




i \ 






j a/v 


CARD ! 


> 


J 



AN5 . 
MATRIX 
TRANSFAR. 



■ ^.r> j F/\i fa.\l;_ 



FpR.M J.I . 

r,, H.w. 

<' \ ANAL 1 S . ; \ 

r'li \ 



i P05I TEST 



M30 



H.W. ASSTGN„ 
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PRESCRIPTIONS .-POST TEST ^ 



ANS, KEY 



Input: 4 Specially Designed 
IBM Punch Cards 

Output: 4 Separate- Sets of 

Printouts (6 Copies Each) 
for Item Analysis and 
Course Optimization 





PRINTOII 




S/G 




ANALYSIS 
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i::for:^1:^iic:: riow chart 



rdi::ator 



CURRICULUM 
DEVELOP>!ENT 



dACK-UP 
SERVICES 



PROGRAM 
OPERATION 



UPDATE 

miERlALS 

AND 

PROCEDURES 



FEEDBACK 



PROGRAM 
STRUCTURE 



PUNCH CARDN 
BATCH 



INSTRUCTION 
FOR 

REMEDIAL 
MEASURES 



COMPUTER 
MEMORY 



COMPUTER 
PROCESSING 



DATA 
UPDATE 



PRINTOUT 



TRANSMISSION 
LOGISTICS 
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TRANSMISSION 
LOGISTICS 



(1) 



(2) 



INSTALLATION 






OF CO>!PUTER 








AT FIELD SITE 














PHYSICAL DELIVERS 






OF MAIERLAL5 TO 




— >• 


LOCAL FIELD 






COMPUTER 


SCHOOL 


.1 













(3) 



DISTANT FIELD 


SCHOOL 


1 




PUNCH 


CARD 


BATCH 









CARD READER 



N: le. 

In t- ase yl ) where ihe 
compucer is en site, 
and case (1) i««^ere the 
Field Schjcl is nearby, 
ihe Punch Card input is 
deli . ered . dire^. 1 1> tv.- 
chfc Computer, 

In vase \3) where the 
Field Sch- :l is rem-'re 
a scph L5 1 ic aced s y S tem 
of Input I ransmission 
and Printout return i s 
necessary-. 



TAPE PUNCH 







TELETYPE 
SENDER 







yc 



PRINTOUT 


— 


TELETYPE 
RECEIVER 











TELETYPE 
RECEIVER 



TAPE 
PUNCH 



COMPb'TER" 



TELETYPE 
SENDER 



TAPE 
PUNCH 
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5iu:e::t p^iogrzss through volumz - ?la:: a 

STUDY GjIDI: (For each segment) 

■ .1 Cor.pleues EVADING A£ SIG^^:•lT^^: i- CORE TEXT and in E:;RICH:":EXT TEXT 
.2 Reads SU??LZ:'.£NTAJIY NOTE 
.3 Reads QUESTI': : 

_ . ^ C Ti 0 O 5 e 5 ji. ^ i i- .. 

a.5 Receives RE :ElIAL OSTRUCTION (5.f DISTRACTOR chosen) 

1.6 Receives RE: ::F0RCEHT:NT (if CORRECT ANSWER) 

1.7 Response de ice submitted 

1.8 PU^'CH GARD : (latent image sheet) anaK'zed by computer 

HOMEWORK ASSIGX:^::, 1: 

2.1 Partially cc-e at conclusion of each SEGMENT. 

1.2 Marked by instructcr or RESPONSE DEVICE when completed 

2.3 Analyzed by computer 

TEST A: • 

3.1 Test cn M.B.C.'s of entire volume 

3.2 RESPO:;SE DEVICE submitted 

3.3 • Analyzed by computer ^ 
3..^ P.EMEDIAL PRESCRIPTIONS provided by computer • 

3.5 Students above cut-off poinc move to next VOLUME 

REMEDIAL INSTRUCTION: 

4.1 Student scoring below cut-off point reports for individual or 

group instruction (live) 
4*2 Available support materials arranged 
4.3 G.M.I. SESSIONS scheduled by computer 

TEST B: 

5.1 Test similar to TEST A 
5*2 Response device submitted 
5.3 Analyzed by computer 

5 -.A Evidence of additional learning made with comparison to TEST A scoxes- 
5.5 Score above cut-off point allows student to proceed to next VOLUME 



6. 
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Score below tut-off . point refers student to counseling, additional 
instruction; and possible repetition of volume or course adjustment 



STUDENT ACTIVITY FLOW CHART 



STUDY GUIDE 
VOLUME V 



SEG. 



READING 



NOTES 



CORE 
TEXT 



0 QUESTION^ Q 



r~Eb 

T5 



ENR. 



\1 



jl^TEXT ^ ] 



PROGRAM 
CONTROL 



r 



ANSw"^^ 
CHOICE 



3 -Aj^swER ; 

:J MATRIX S 



M S .G. SEG Sh 



I I j 
i \ I 



REM 
PAGE 



iCOMPUTER 



(PRINTOUTS 1 



r — 

Jyes 

-\-^^CSEGMENT> 



>=S+1^^.^ END 



^^?^.'^(TURN IN PUNCH CARD 

GET NEW CARD. AND ANS. MATRIX> 



URN IN CARD AND 
S ,G.) 




H,Wc ASSIGNMENT 






I TEST . 







STUDENT /ROGRESS THROUGH VOLUME - PLAN B 

TEST B: ("BEFORE" TEST) 
1.1 Test on MBO's of entire Volume 
1 2 Response device submitted 

1.3 Analyzed by computer 

1.4 Score above cut-off point allows student to proceed t^ next VOLUME 

1.5 Score below cut -off point directs student to begin Volume 

STUDY GUIDE: (For each segment) 

2.1 Completes READING ASSIGNMENT in CORE TEXT and in ENRICHMENT TEXT 

2'- 2 Read? SUPPLEMENTARY NOTE 

2.3 Reads QUESTION 

2.4 Cj;r5a&^es.^SWER . ^ 

2.5 l(eceive£i REMEDIAL INSTRUCTION (if DISTRACTOR chosen) 

2.6 Receives REINFORCEMENT (if CORRECT ANSWER) 

2.7 Response device submitted 

2.8 PUNCH CARD or (latent image .sheet) analyzed by computer 

3. ^HOMEWORK ASSIGNMENT: 

3.1 Partially done at conclusion of each^SEGMEN^ 

3.2 Marked by instructor on RESPONSE DEVICE when completed 

3.3 Analyzed by computer 

4. TEST A: ("AFTER" TEST) 

4-1 Test similar to TEST B - • 

4.2 Test on MBO'S of entire volume 

4.3 RESPONSE DEVICE submitted ' ' .. 

4.4 Analyzed by computer 

4-5 REMEDIAL PRESCRIPTIONS provided by computer 

4.6 Students above cut-off point move to next VOLUME*' 

5. 5.1 Student scoring ^elow cut-off point reports for individual 

or group instruction (live) \ • . ^ ' 

5.2 Available support xnaterials arranged 
5.3". G.M.I. SESSIONS scheduled by Computer , ^ 
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i STUDENT ACTIVITY FLOW CHART 



V + 1 
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PRE-TEST— VOL, VT 



I PLAN i ] 



PORT-A-PUNCH 



1 



TEST B 



COMPUTER 



SCORIvD I 



'••V 'iv':.- 



STUDY GUIDE 
VOLUME - V 



S_EG _ 
READING 



1« CORE ™[ 
r^NR™] 

L TEXT ^ J 



QUESTION Q 



PROGRAM 
CONTROL 

ANSWER 
• MATRIX 
S 





SEG S 



Bz^^^lL^tvn TURN IN PUNCH CARD 

SEGy 



S= S+1 /-^^^^^^ TbRN IN CARD p oRl^^A- 1 

\ ' PUNCH ^ I 



NO ? 



HOMEWORK 
ASSIGNMENT 



ANALYSIS BY 
INSTRUCTOR 



^ S'CORE^ 

NoN > V 



YES? 



J- 



COMPUTER 



POST TEST A 



PORT-A- 
PUNCH 



TEST A 



REM 
TEXT 



REMEDIAL 
PRESCRIPTION 



REVIEW CY 
INSTRUCTOR 




SCORED 




COREs, ^ ^CORE^v. 
ES?" f YES? 



REMEDIAL 
INSTRUCTION 




STUDENT ACTIVITY / 

/ 



i. The chart on the facing page itemizes the differentiated learning 
activities that the student experiences in the PMC and correlates 
them with the : 

/ 

Text' 

Software component 

/Input interface ^ 

/. 

/ Computer printouts 

/' 

2^ The PMC is key J to the individualization of the learning 
process thtou." -elf-pacing in the following areas: 

Study 

Question analysis 
Error correction 
Problem solving 
Testing 

Remedial instruction 

3, Group activities complement the individualization in: 

■ Group remedial instruction 
: — Group testing 

4p Supplementary General sessions can offer: 



Orientation 

Enrichment 

Summarization 
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ACTIVITY 



ruDENT ACTiviTv cqm pqne: :s 

::T SOFi'.sARE 



INTERFACE 



COMPUTER 



INDIVIDUAL 
SELF-PACED 
STUDY 



RE 
:XT 



STUDY GUIDE 
READING 
_ ASSIGNMENT j 



i ENR. 
i TEXT 



INDIVIDUAL SELF 
PACED LEARNING 
BY QUESTION 
ANALYSIS 



PROGRAM 
CONTROL 



\ — 



INDIVIDUAL 
SELF-PACED 
ERROR 
CORRECTION 



STUDY GUIDE j 
NOTES j 
QUESTIONS I 
ANS, CHOICE 
Q.E.D. PAGE 



! ANSWER 
j MATRIX 
I 



1 



STUDY GUIDE 
REM PAGE 



INDIVIDUAL 
SELF-PACED 
PROBLEM ' 
SOLVING 



HOMEWORK i 
ASSIGNMENT L 



I'S .G.CARDIl 



jANALYSIS'^- 
I BY 
(INSTRUC- 

|to_r 



y HW CARD 



) 



L^siijdent y ; 

L-IIi^.^?. ANALYSIS J 

f'^""' -C APAB IL I T Y^*^ 1 

PERFORMANCE 
j INDEX J 



l^H.W. SCORES^ 



V 



SUPERVISED 
INDIVIDUAL OR 
GROUP TESTING 



TEST FORM ' 
A ' 

— — 



Tport-a- 

[ PUNCH 



■ i H.W. PROFILE. ,J 



j/TEST CD.[ 



INDIVIDUAL 
SELF-PACED 
ERROR 
CORRECTION 


■1 

1 


REM 
TEXT 








, GROUP 
•REMEDIAL 
INSTRUCTION 


1 





ITEM ANALVSIS^^ 

I^JFLAG.GIls'G.. „._J 
I^. HISTOGRAM . .J 
f PRoilLE^ "{ 

i .test_printout_] 
hI^^ prescriptJ 
I^EggfiKiia 
.^ITEM A NALYS IS, J , 



SUPERVISED 
INDIVIDUAL OR 
GROUP TESTING 



TEST FORM 
B 




CLASS STANDING^ 



PROGRAMMED MATHEMATICS CONTINUUM 



LEVEL I 



HAND BOOK 



CHAPTER III 



PRINCIPLES AND PROCEDURES S'JGGES' :) 



- POR REPl. 2ATI0N 
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PRODUCTION OF THE STUDY GUIDE 



This is the chronological sequence that should be fc ; .;.jwed by the writer. 



PRELIMINARY ACTIVITY: i^'-'^^ ^M^NCK 



1. Read parts of SYLLABUS relating to the SEGMENT (SE3) 

2. Read MEASURABLE BEHAVIORAL OBJECTIVES LIST ;ME0 LIST) 
2.1 Check MBO ii5-: . .dnst , SYLL^.i^rs for val:idity 

^,'1 Enter MBO cjdc- .a MBO RG. 3FERENCL LIST ^CRO._ REF) (75) 

3. ?Lei_d pages of CORl T„ .T. rela l ing MBOs 

3.1 Write READING ASSIGNMENT 

3.2 Check concepts ir CORE '^EXT against MBO LIST 
3.21 Note omissions in CORE TEXT 

3e22 Note omissions in MBO LIST 

4. Read pages of ENRICHMENT TEXT relating to MBOs 

4.1 Check for concepts omitted from CORE TEXT 

4.2 Note alternate explanation of concepts 

4.3 Note items suitable for motivational references. 
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BACKGROUN). MATERIAL: 



pj:fl:rl:nce 

PAGE NO. : 



5. Write SUPPLC^IENTARY NOTES (NOTES) 

5.L Check NOTES for coverage of ■ Os omitted from CORi: TEXT 
5-2 rive alternate explanation c. difficult concc::t,^ 

W-ite ':0TEBO0K i: :5T7-; JTIOi^^r 
; 1 _st def in^ri 
c , 2 „s t i::rmul_:is 

7- ■ - a -ess on plan .''■r.G 



^2 i. -order MBO LIL J . .corcing to lesson plan 

3 Cc ,sider developnie: il sequence 

4 Group ENABLING OBJE :TIVES (EOs) supporting 
T' C>[INA1, OBJECTIVE: (TOs) 

SXLIDy :;UID1: MAOTSCRIPT: 

8. Write ^. GUI .vnON-PROBLEM for each MBO in multiple-choice form, 

4 cho:„ces (57 
8-1 Enter question nunr^er on ^^B0 Cross Reference List (75) 
::.2 Determining LEARI^JING CATEGORY (LC) (32:' 



ate each step 



an mo 



8.21 Choose appropriate BEHAVIORAL VERB 



8.22 Enter LC on MANUSCRIPT ANSWER MATRIX (AMX) 



(65) 



9c 



Solve Problem - specify ANSWER 



9.1 Dsnermine probable errors 



9.2 Choose DISTRACTORS 



9.3 Relate DISTRACTORS o CATALOG CODE 



9.4 Choose MS - DISTR. TOR array permutation for multiple choice 



format 



iU . Choose DIS iR. \-. :0R S TRATi aV 

10 i U.ite I^, :EDi. page a.....rdiii^ co STRATEGY .. jr Dl SrRACi'OR 

10.2 Enter RE^i - on AMX 

10.3 Encer- DISIRACTOR STRaTHOY CGI 01. AMX 

I. 0.4 Complete i::Si-_^CTOR SIKATEGY FLOKCII/. \r 

il Prepare HOMEWORi; AS rCNMENl liW) Lot SEG 

II. 1 Allot one fit':h,ct rh IIOMEWO'RK A5SiGNMKi\' FOR ,LUME 

to each of i.r : 5 SEG^ 

11.2 Relate co lOt of MBO :ST 

11.3 Enter QUESI iO J NUMBER .^n M? - CROS^ REFERENCE LiS ; 
TEST CREATION: 

12. Write POST TEST (FORM A) 10 OUESTION-PR: jBLEMS 
use TEST QUESTION work ?hee:: 

12.1 Relate each question to lOs of MBO li^c 

12.2 Enter QUESTION NUMBER ca MBO CROSS PJ:FERENC£ LIST 

12.3 Enter MBO code on TEST ANSVJER MATRIX 

12.4 Solve PROBLEMS 

12.5 Determine probable errors 

12.51 Choose 4 DISTRACTORS per QUESTION 

12-52 Enter CONCEPT CATALOG CODE for 'each DISIRACTOR choice 

12.6 Choose ANS-DISTRACTOR array permutaticn 
12.61 Enter arrav on TEST ANSWER MATRIX 

. 12-62 Enter CONCEPT CATALOG CODE for each DISTKACTOR choice 

12.7 Choose REMEDIAL PRESCRIPTION from REMEDIAL . TEXT for each 
DISTRA;cTOR choice 

/ 

12.71 Enter PRESCRIPTION ox TEST ANSWER MATRIX 

12.8 Enter LEARIIING CATEGORY on TEST AIvISWER MATRIX 



13. Wrj.ce POST I£SI ( bOKM 6) i .1 QUESTION :.:KMS 
use TEST QUESTION work sheet 
13. i Creace a VALID parallel tesi: 

13.11 Recam form by" substxiution of equivalent rumbera 
and let Ler s \^ 

13.12 Recam exact concept ^ 

13.2 Re-order the question numbers 

13.3 Follow same seeps as outlined for lasz a\i2«1 - i:..6 

13 . 4 Remedial Prescription is otiiirted 



EVALUATION; 

14. Examine MBO GROSS RE.FERENCE LIST for thorough coverage allotment 
of MBO to: 

14.1 SG questions 

14.2 W assignment 

14.3 Test A 

14.4 Test B 

15. PROOF READ all copy. 

COURSE COMPONENTS - 

16. The diagram on the facing page is a schemaric summary of 
the components of the course (just previouslv described) 
as they are met by the course writer. 



COMPONENTS FOR STUDY GUIDE CREATION 



SYLLABUS 



« 

I ENR. 
' TEXT 

L 



CORE 
TEXT 



. -I 



M B 0 LIST 



{ 
i 

READING 
i 



REM 
TEXT 

' - T" 



I 

CONCEPT 
CATALOG 



STUDY GUIDE 



NOTES 
SUGGESTIONS 
: ANSWERS 

DISTRAC-TORS 
REM PAGES 



5 - SEGMENT 
ANS, MATRICES 



HOMEWORK 



TEST A 



TEST B i 1 



i ANS. MAT.vIX J I ANS. MATRIX |i 



REMEDIAL PRESCRIPTION 
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M B 0 CROSS REFERENCE LIST 
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LEARNING CATEGORIES 

The course writers prepare questions for the five areas of instruction and '.estiag: 

1. STUDY GUIDE - MBO LIST 

2 HOMEWORK ASSIGNMENTS 

3 ^ ii.oT A 

4 REMEDIAL ASSIGNMENT 
5 . TLST u 

For research purposes it is required that each question be classified according 
to the categories listed. As an aid to determining the classification , it is 
required that the verb chosen be from the limited list. 

In general, the questions m a given segment will be arranged in the same order 
as their rank starting from level one , "definition" , and progressing through 
"computation" , "analysis" , "deduction" , "synthesis" , and "extrapolation" . By 
constant reference to the chart an unusually high concentration of question types . 
of any one particular level can be avoided o 



LEARNING 
CATEGORY 



SYMBOL 



DEFINITION 



BEHAVIORAL VERB ASSIGN, 
PRIMARY SECONDARY 



RR RECALL AND RECOGNITION 

STATEMENT OF FORMULA 
STATEMENT OF RULE OF OPERATION 
DEFINITION OF A MATHEMATICAL CONCEPT 

6M BASIC. COMPUTATION 

FUNDAMENTAL ARITHMETIC OPERATIONS 
USE OF TABLES 



DEFINE 



RECOGNIZE 



PERFORM CHECK 
ADD 

SUBTRACT 

MULTIPLY 

DIVIDE 

FIND ROOT 

RAISE TO POWER 

INTERPOLATE 



AN ANALYSIS OF PRINCIPLE 

CHOICE OF APPLICABLE FORMULA 
SELECTION OF PROPER FORMULA 
CHOICE OF STRATEGIES 



STATE 



CHOOSE 



DD DEDUCTION FROM PRINCIPLE 

PROPER APPLICATION OF PRINCIPLE 
LOGICAL STEP-BY-STEP PROCEDURE 
EVALUATION 



PROVE 
DERIVE 
SOLVE FOR 



APPLY 

CONSTRUCT 

SUBSTITUTE 



5 
6 



SN SYNTHESIS TO PRINCIPLE 

XT EXTRAPOLATION BEYOND PRINCIPLE 



DETERMINE . RELATE 
PROPOSE 



TEST QUESTIONS SHOULD BE KEYED TO THE APPROPRIATE LEVEL BY CAREFUL CHOICE OF 
THE BEHAVIORAL VERBS ASSIGNED TO THAT LEVEL. THE WEIGHT OF EACH QUESTION SHOULD 
BE DETERMINED BY THE LEVEL OF DIFFICULTY AS EXHIBITED- IN THE CHART ABOVE. 
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QUl-STION PLACEMSN'T CORRELATION STIUTEG'Y: 



Ihcre are five avenues for questioning specific MBO's; namely, the Pre-Test 
Study Guide, Homework, Post Test, and Remedial Prescriptions. Tbe syntheti 
charts below correlate the Learning Difficulty of tbe question with the 
sequence of Enabling Objectives (EO) and Terminal Objectives (TO) and wben 
viewed together indicate the multiple checking of the several criteria as 
employed in the separate media 



TEST B: 



L,C. 



Learning Category Range: 
mo SELECTION; EO: 
TO: 



STUDY GUIDE: 

Learning Category RaAge 
EO: 
TO: 



HOMEWORK ASSIGNMENT: 
Learning Category Range 
EO: 
TO: 



3-4 
S ome 
All 



1 - 4 
All- 
All 



4-6 
S ome 
All 



6 
5 
4 
3 
2 
1 

MBO: 

6 
5 
4 
3 
2 
1 

MBO: 



6. 

5 

4 

3 

2 

1 



•A 



11 12 13 lA 10 21 22 23 20 
EO EO EO EO TO EO EO EG TO 



•^^ sV 5'c -k s^c 

"^c sV :k sV :V sV ^ sV 

11 12 13 14 10 21 22 23 20 

EO EO EO EO TO EO EO EO XO 

it :k . 5V 

5V 5V 5*: 



MBO: 11 12 13 14 10 21 22 23 20 
. EO EO EO EO TO EO EO EO TO 



TEST A: 



Learning Category Range: 


3-4 


6 




















MBO Selection: EO: 


Some 


' 5 




















TO: 


All 


4~ 






















- 


3 






it 








J. 










2 
























1 














>v 




>v 






MBO: 


11 


12 


13 


14 


10 


21 


22 


23 


20 








EO 


EO 


EO 


EO 


TO 


EO 


EO 


EO 


TO 






L, C. 




















REMEDIAL PRESCRIPTION: 




6 




















Learning Category Range: 


1-4 


5 






















All 




















?v 


TO: 


All 


3 








-/< 
















2 






-k 


v< 






;^ 










1 


•k 








?v 














MBO: 


11 


12 


13 


lA 


10 


21 


22 


23 


20 








EO 


EO 


EO 


EO 


TO 


EO 


EO 


EO 


TO 



The coverage of the HBO's varies from one course compon'^nt to another. 
In general, the fundamental EO's are explored in the Study Guide and 
Remedial Prescriptions; while the more important EO's and all the TO's 
are covered in every component. 



The Learning Level of difficulty varies with the lowest being employed 
in the Remedial Prescriptions and Study Guide,, while the highest are 
reiferved for the Homework Assignment. 



The ouuranciing :i:arazie d PMC :s its fiinda::^n:, 
deper.den:5 up.';ii cr.e Q'JtSlTO:: tbe though r direrrijr de:.::- 
.Tilt :eTig:hy d'Mc-:- piesentation is avoided 



uie REaoIaG rsicrs the student -o a s-atidard presentation -m 
a L-ecognized textbook, aad tin?, is =':ppie!r,enred by .additions] 
notes m the beginnirg :f each SEGM:Xl . Nevertheless, 'he 
chief strategy is th? carefully devised question. 

Questions spp.^ar in: 

The Pre Test ■'lest B) 
Tre Study Guide 
The Hc^nBwor'iv Assignment 
The Pest Test (Test A) 



Except foi the HOMEWORK /iSSIGNMEKT (which, in the present course 
is a reference to standard questions as oiesenced in the COKE 
TEXT and which* are inarked siibjecfiveiy by the instructoi later 
to be recorded by the coraputer) the questions are in rauUiple 
choice, form and are created by the course writer. 



The 'essential difference beb^^een the test questions in both 
tesr^fES and the STUDY GUIDE questions is in the treatment 
that the 'incorrect answer receives", 



The PRi; TEST ^:L:T-3) incorrect sns^jers are merely tallied by the com- 
puter in the process of grading the student's prior knowledge of the 
naterisl in the related VOLUME. Item analysis and Hiszogram print- 
outs as vriii as correlations with simlar results in the POST TEST 
!,FOKi A) are irade by the conputer. Each question is keyed to an rlEO. 

THE POST TEST (TEST A) - ' , 

The POST TEST (TEST A) has a detailed analysis of each DISTRACTOR 
relating it to a CATALOG KIMER. Each incorrect choice is 
3::co!iipcnied by a particular REMEDIAL PRESCRIPTION dram from 
the REMEDIAL TEXT. The computer has several routines described 
in other parts of this report that analyze the students^ response 
patterns. 



THE STUDY GDIDE 

The STUDY GUIDE has the most detailed analysis of each response. 
Net only is each question related to a Learning Category and an 
MBO, but each DISTRACTOR is accompanied by a detailed analysis 
of the cause of the error with hints or direct aids for the 
student to effect the proper solution. 

The following pages outline one phase of this area, that of 
question creating and the detailed analysis of the relation- 
ship to the appropriate MO, the appropriateness of the 
distractors offered, etc., as discussed more completely in 
the TEST EVALUATION CHECK LIST on Page 70, 
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PRINCIPLES OF crzati::g a set of criterio:: chec}:s 
cou:\TA3iLiri pj:quiPvE>e:;t: 

The course design reqiiires a statistical analysis of zhe respr-nses niade 

by each student to each criterion check in zhe 

PRE-TEST 
STUDY GUIDE 
POST-TEST 

for correlation wi ch background inf orrr.ation and individual remedial 

prescriptions. The responses are summarised for an item analysis of 

question-response experience by the entire population for 

COURSE OPTIMIZATION 
. GENERAL PJiMEDIAL SESSION ORG.\NIZATIOX 

OBJECTIVITY REQUIREMENT: 

An off-line operation cannot accept unancicTipated responses and relate 
them to a particular list of concepts for error analysis. However, a 
predicted sec of typical errors (referred to as DISTRACTORS) can be 
devised for each question. Therefore, ea::h QUESTION is related to a 
specific MEASURABLE BEHAVIORAL OBJECTIVE by coded nuir.ber. Each 
DISTRACTOR is related to a coded CONCEPT CATALOG entry. 

MULTIPLE CHOICE FORNL^T : 

To maintain control over the student's response patterns, each, question 
is cast into the MULTIPLE CHOICE format. 

Certain precautions must be taken to avoid the major objection made to 
multiple choice question-answer arrays, that of telegraphing the answer. 

The problem worksheets for the STUDY GUIDE and TESTS (see Pages 
62 , 67) indicate that each problem .-uust be created to illustrate 
and test a specific ^^B0 . 

\ 

\, 

Each step of ^ the solution mu t be examined for the possibility 
of the occurrence of a typical error. The error identified by 
CONCEPT CATALOG must be incorp^orated into the solution. This 
solution becomes a DISTRACTOR. 
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1 



2. 
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If dXSIp_a.CTORS sre chosen wiLhoui: a specific error in mind, the 
accuracy of analysis is affected. 

Ocher devices to disguise the actual value of the DISTRACTOR to 
a'--oid frustratinc: the purpose of the probiem by merely subs ti cut i: n 
of the vai^lous choices can be employed, as for exariple: 

X is one member of the set \ 17 , 19, 21, 23, 25 ^ 

y is a negative number ) -17 

a is larger than b 

c is a prime number 

10 < d <. 20 

e i9 odd and f is even , 

If it Is found that the number of distractors that can be properly 
assigned a particular question exceeds four (not including the 
answer) it is advised to replace one of the distractor choices with 
the all inclusive, "NONE OF THESE" and to test the same MBO in a 
subsequent question with a different array of distractors. The 
cross referencing made possible by this strategy will produce a 
meaningful result. 

If it is found that the question chosen to illustrate a specific 
we.il-def ined principle is so elementary that only one or two 
distractors can be devised, it is suggested that two such questions 
be combined into one problem with the truth values of each paired 
into four combinations. 



n:ui: pie chciie zjz-a'^ re.--. .5 an inr^v;-r ar-ray -:-ie stiLiCtrnL 

of : ur iroices; ;.ne , : - -^ci: ansver an- ihe dc:,- -hree, 
m.., .recr. Ine 1. 1 cee r : e :l are devised lo 1 1 lu.- i r -are 

the ou:_ome resuiiing zrzT^ a lypicai n.isapp iicaLi jn 01 a 

rLindarrieni:-?,-] — principle and as such are referred to as 

DIS TRACTORS - 

The course writer has several opcions avaiJabie for the handling 



STRATEGY A: 

The correct ansv:e r choice, is referred to a page where the 
simple statement, "Year answer choice is correct, please proceed 
to the next quest ion belov:." This srracegy is generallv 
reserved f-^r questions with a Lea-ning -Caregory level of 
1. 2, or 3- 

Each of the DISTRACTORS is referred co a sepa-rate page (OK PAGE) 
(REM PAGE) where the error is explored m detail and then the 

student is advised t',> "Return to page and reconsider the 

question . " 

STRATEGY B: 

The correct answer is handled by an OK PAGE as m STRATEGY A. 
But because of the similarity of the nature of the mistakes 
exhibited in the DISTRACTORS, two or ail three of the incorrect 
choices are handled by the same comments, and so they are 
reiferred to only one or two REM PAGES. 
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STRATEGY C: 

Tre correct answer choice is referred to a page fO,Z,D, PAGE) -./r.ere a complete 
review of the solurion is exhibited for the student's benefit. This will 
reinfor-e the student's understanding of the principles and processes involved 
.nd dei?.ons t r ate an approved method of soiutiori. This strategy is applied 
questions with a Learning Category above Level 3, 

Eacn of the DTSTPwXCTOBS is referred to a separate REM PAGE as in STFu\TEGY A, 
STI1:\TEGY D: 

The correct answer choice is refejred to a Q.E.D. PAGE as it is done in 
STRATEGY C. 

The incorrect ansv^rs are referred to only gup. or t^-JO REM PAGES as in STKrUEGV 
B, and for the same reasons. 

This analysis can be summarized in chart form: 



STRATEGY CORRECT ANSWER DISTRACTORS 

A O.K. PAGE Separate REMS 

B O.K. PAGE Combined RKMS 

C QED PAGE Separate REMS 

D QED PAGE Combined REMS 



DISTRACTOR STRATEGY FLOW CHART: 

The form on the facing page is designed to allow the course writer to illu- 
strate the sequence of the student *s response activity with a minimum amount 
of construction. The form has dotted lines which can be adjusted to follow 
the particular strategy chosen for each question. The MBO for each QUESTION 
and the EO and CATALOG NUMBER are to be -placed in the appropriate boxes providp^i 
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STRATEGY: 




STRATEGY: D 



Q.E.D. 

PAGE 



Q.E.D» 

PAGE 



CATALOG /NO. I 

\ 



/ 



I 
I 

EO: 

CATALOG XO. 



1 I 

i 1 



r 



EO: 

CATALOG NO. 



EO: 

CATALOG NO. 



EO: 

CATALOG NO, 



il ! 



J 




EO: 

CATALOG NO. 



NOTE: 



Choose appropriate strategy; 

Complete distractor return lines accordingiv 



STUDY GUIDE OUESTIO:: CRZATIO:; 



:-30 REFEREXCE: 

The question ir.usc be created zo exhibit a specific MBC . 
This r.iist be noned on ' the forr: opposite alcng virh the actual 
stateneiii of the MEG. If a text was i:he source, then this 
i^ to be noted for reference. 

lear::ing categoPvY: 

The question must be phrased to indicate the appropriate 

Behavioral Verb associated \^ith the level of difficulty. 

SOLUTION: 

The problein must be solved step-by-step with detailed 

explanations if the ansv^er is to be handled by a 
QED PAGE. 

DIS TRACTORS: 

The distractor must be chosen by examining the solution 
for steps that generally result in misapplications of principles. 
They must be realistic errors. REM PAGES must be written to 
give the required remedial aid to the student. 

The pemutation of the positioning of the four choices must be * 
randomly made to avoid the appearance of a patterned answer array. 

This form is a work sheet, and the final information is later 
incorporated into the STUDY GUIDE answer matrix. 



MB 0 S 1 AT I H '-1 1 : 



STATEMEXr OF Q'JESTIO:;: 
SOURCE: BOOK: 



SOLUTIO::: AUTHORITIES (EO) 



( + ) 



DIS TRACTORS: 
(A) 



(B) 



(C) 



DISTRACTOR STRATEGY 



APPROVED: 



QED PAGE TO 13E WRITTEN 



AUTHORITIES IGNORED: MISAPPLIED 



REM PAGE TO BE WRITTEN 
CHECKED: WRITER: 
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-^:^=s.iry r:r zhe 5:ra"bicd paginaiicn and r::^r rhe ansver naiirix 
i.r ihe croarar; c:-ntror as :^ell as nhe infDrr;acion ner^essary ror 



lE^^1:<G CATEGORY: 

The leve^ dif f 1'^^ ^ ~ '■' i- - .> - . ^ ^ ^ . r- is r. ^ i;i^r a.^ovs 
jmpuu.^. analysis vhich correlates the quesricn difficulty 
jesponse agamsi any itein of the background miormc-Lion on cac:i 
5t=jden^_ or nhe entire population enrolled m nhe course » 

DISTRACTOR STRATEGY: 

The analysis of the error rate on each type of diSiiractor 

:ategv will indicate v^hich study guide REM PAGES will have to 
be re-wrdtten because of unusual frequency or errors recordec. 

BEHAVIORAL OBJECTIVES: 

The correspondence o' h CuC: ^ach MBC ar.a wneLiier it 

is a TO or an EO is noted. This information is n^ide ava-'^r/ 

for computer analysis. It i> ■ _ cr ^ .:e 1 . 

REFERENCE S'^KFT i 

A.NSWER CHOICE: 

The CORRECT ANSWER and the REM PAGES are recorded under the 
selected answer permutation. This allows for a randomizing of 
the answer choice pattern to foil the discovery of any "pattern" 
in the answer choice array. 

CATALOG NUMBER: 

The CA'jfALOG NUMBER giving the generic description of the cause 
of the error is recorded » This will also appear in the computer 
PRINTOUT for easy referencing of error incidence, 

SCRAMBLED PAGINATION: 

This becomes the work sheet for the process of scrambling the • 
pages of the STUDY GUIDE. Reference is made to Pages 71 to 75 
for a detailed account of the procedure. 



® )4 

ERIC 




3 ; 



6 ! 



10! 



12' 



13! 



L4l 



15 



16! 



17i 



18! 



"i — ~r 



19: 



201 



21! 



22i 



23 
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MAIvIUSCRIPT PAGINATION 
FINAL SCRAMBLED PAGINATION 



1. 


DEFINE 


RECOGNIZE 


2. 


PERFORM 


CHECK 


3. 


STATE 


CHOOSE 


4. 


PROVE 


-APPLY 


5. 


DETERMINE 


RELATE 



The resr number should be enterC'd. 



The c 1:65!: ion nurcer should be entered. 

The MBO InLT-IBER relating to the question shouj.d be entered. 

The cOTTiplete MSO STATEMENT should be added after the lead, 
"The student should be able to..." 



5. Tile TEST QUESTION should be stated completely. Reference should (53) 
be made to form QUESTION PLACEMENT CORRELATION STR.\TEGY for the 
rationale of the EG, and TO criterion checks and choice of 

question difficulty. 

6. The LEARInIING CATEGORY should be indicated. Reference should be (52) 
be made to form entitled "LEAPJ\'ING CATEGORIES" for the proper 

choice of the BEILAVIORAL VERB. 



7. Tne ACTUAL COMPUTATION involved in the arrival at the erroneous 
ansver should be made. 



8. The MBO relating ro the error should be entered. 

9. The REMEDIAL PRESCRIPTION should be carefully chosen to present 
proper practice work in the def i ciency area . Book , pHge , and 
problem numbers should be indicated. A ten minute assignment for 
each error is considered normal. 

10. The LISTRACTOR STR.\TEGY should be chosen after the problem vith (39' 
i ts so lu tions and dis tractors has been completed . 

11. The work must be checked by the editor. 



12. The complete material should be approved by the Project Coordinator. 



i£5i o::es I 



THE silDz::! should EE 



lear::i::g 

CATEGORY : 



DI5IRA.I0E 
SECUEICCE ; 



STATE-!ENT OF IE5I OUESIIO::: 



CHOICE 



re:-:ed:al prescriptio:: 



PROELi::-: : 









S GLUT : OX: 






DISTRACTOR 




• C-.TALOfJ 
XCMEKR 


DISTRACIOR 


2 

■ 


1 CATALOG \ 
\ aUMBER ' 

i ! 
• I 

! 

I i 


DISTRACTOR 


3 


\ CATALOG 1 

; I 

\ 


DISTRACTOR 


4 


; CATALOG i 
i NUMBER 1 

1 

• I 1 

i i 


APPROVED: CHECKED: 



ERIC 
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fcrzi comprises me ir.f crr^aiion that is for'.Narded to tne cctipi 
basis f^r the lesr nuarkinji function. It is u^ed for both fc: 
:e rest. 



1 c LnAIvili.'G C.-.i iiGORY and >3C associated with each question is 

itidicatiei: . 



ihe CAiALOG NLvIBr-R, with its brief description, is related to each 
DISTR.\CTOR. 



The REMEDIAL PRESCRIPTION, (which will be part of only the POST TEST 
(TEST A) printout is indicated. It becomes part of the course master 
file of the computer memory. 



er|c 



PMC VOLUMl:: 



■QUl-S ; LC : MBO 



TK?T ANSWER MATRIX FOR CGMPUTl-R INPUT 
JUST: A or B ' COMPU^'TR Ti:Sl 



aInis CAT . ::o. 



DESCRIPTION 



R KM I: Dl A L\ P RE S C P I P T 1 0 ^ 



3 
8 



5 I 



U 



r 
_D_ 

_A_ 
B 

.__D_ 

: E 

; A 

F 

; B 

; c 

i D 
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TEST EVALUATION: 



Tl)e form on the facing page is a compact" check list of items that must be 
evaluated by the course editor before approval of the test. 



MBC REFEllENCES: 

Each question and each of the DISTRACTORS must be properly related to the 

■ ■ i 

MHO intended. They should be designed to test the specific objective 

precisely. '^^ , 

MATHEMATICAL CONSIDERATIONS: / • 

I 

, I- 

The language level employed, the accuracy of terminology/, the adequacy of 
instructions and diagrams, must be examined and approved. 



The array of answer choices, the permutation of correc^t answer placemenc, 

and the presentation of realistic dis tractors must aj-so be considered. 

/ 

The remedial prescriptions must be analyzed for the/ir relevance. 

. . '* ■ ' ' ■ ■ 

Every probj.em must be solved, and its answer verified before final . approval 

is given. 

/ ■ ■ ■ 



\ 



TEST EVALUAliOX i.'HECK I i>A 



VOL 



TKSi A 



TLST j5 



!.00D 
P')OR - 



C]UliSTK)X 




DISTRACTOR l ' 
REALISTIC 



CAT. REFERENCE ! 



PRESCRIPTION 



' i; 

DISTRiVCTOR 2 ^ 
REALISTIC ll^ 



l]/\T > REFE RENCE 



PRESCRIPTION 



DISTRACTOR 3 
REALISTIC 



CAT. REFERENCE 



PRESCRIPTION 



EKLC 



PREPAKED BY : ^ 



DISTRACTOR 4 " -k, i 


1 ^ : ■ 






REM. I STIC 








i 


J ^ — . 


CAT . REFERENCE 


i 

i ' ■ 












! ' ' 


'■V 

PRESCRIPTION 


i 


! 

. J 




■■ i 


'! 






ii 



n 



/ 



/ 



/ 



/ 



HOMEWOlltN ASSIGNMENT WqRK SHEET: 

')n Lh^ facing Page is the form used by the course writer for Live 
ireiorcllng of che prob::e!-ns chosen for the HOMEWORK ASSIGNMENT. 

One strategy is to have the CORE TEXT used as a source of problems 
^or this a'ssigi^ ent. In th.is way the student is subtly influenced 
to re--read t\\e basic text, 'The problems should be chosen with eat 
^are and in an increasing order of difficulty, 



H30 REFERENCE' 

lilacb question F^ust be chosen to correspond to a particular MBO. 

Complete Coverage of ilie MBOs is more likely to be achieved when 

Specific notation must be made. Refer to Page 53 for the principles 

of q^^s'tion placement and to Page 74 for an overview discussion of 

/ ■ ■ - \ 

the HB.0 cross reference sheet. 



TEXT INDEPEndE-NcE; 

To achieve a degree of independence from any one particular textbook, 
the course writers could devise a list of home^^7ork problems specifically 
erea^^d for t^^e mbO criterion check. However , this form would still 
serv& the purpose as a check on the completeness of coverage. 




HOML^WOIIK ASSIGNMENT 
VOLUME NO- 

BOOK: 

HOxMEWOllK 



QUESTION 


NO PAGE NU. EXAMPLE NUMEPR . Ml'O KP^i: Rt' Nl. P 


1 ; . 1 


I 

i ? 












\ 5 




; 6 




7 




: 8 




-9 ; . , 


■ 


'I 


11 * : " 


12 




I 

i " 13 i , • 


• 

14 




; 15 


- 


: 16 1 ' .„ 


j 

1 1^ 


• / 






! 


I 


1 

! 20 


P . . ... ■ i : 

1 ■ ; I 
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MBO STIUTEGY AI^D CROSS REFERENCE SHEET: 



The purpose, of this form is to record the spread of questions 
under the four media across the MBO list. 



Reference is made to the QUESTION PLACE^^E:^!T CORRELATION STRATEGY 
on Page 5 3 for further analysis . 



The major consideration is to h^ve each MBO covered by at least 
one question in some media form. The -preparation of this 
cross referencing form is the last action in the creation of 
the program. ' If, however, it is maintained while the course 
is being created, an even distribution of MBO coverage 
will be achieved. 



MBO NUMBLiR; CATM OG N'JMHliK S G 




SCRAMBLED FAG i NAT ION ICR r^IUDV '^ADE 



INThODUCTLON 

i.l Tht purpose ot the STUDY G-IDL ■ SG ; :o dir.:CL ilie scud en 

• la his reading oi c recogrr^ed ^e.scboGk va.thou' clie super- 
VI s loa by a teac he l be mg i.e^ essar ^ ( a.l U^* -''-gl« cl\e : t: nid v I: e 
p : 0 v I 1 0 a lor a l ^a^: her - < i. a s l u - ai : ^ \u a i u :r c d a pa i r, v.. [ 
Che overai] ledining program ■ 

^2 In -4dr.-e , c he SG f o tnia ' oCio i i .. i ^ - . :.-.iu-:^n c - ii y r e^D , 

Read ].ng As ignmenLS , Homev;:'^ ( k a^t b i guiUw: ai r , d v Re t e ences 
and a bar,.--rr> oi QuesLioas- 

1 ; .) The q ues L 1 u n:^ at e ■ p : e s e a t ed i a n^u i : i p I e D o i c e i - l in w l 

provision for ixa:king ihe sn.'denrVs answer pd r ■ ' n^ by 
mean 5 of a punch c a i d t e - o r d and c- J. t v i •: e k n o^^ n . n 
Program Conciol been me q»-esrioa -jai . ^he answer /(ic^cv^s 
a ' e key ed r o a 1 1 ne i y devised : i l l- i me a - l- . ab i -? v>eh a 1 o r a 
ob J ec 11 V -c^. iha-^ :ompr^se chc. :ou::et onr-^n^. . /" • 

/ 

1 . ^ Eao i:. an^: w t hj o i c e ; h a i. s l ^ s s ^ d i n. ;vme d 'i^' c a i j ' 

i i ihe answer ^:hosen is "v^^ c ong che v : '..dent x s r e 1 r jt ed 
10 the q u fc s c .1 o n again . REM F AG l.^ 

It -hi ohoioe 15 ■ : : ec : , he i.r 'jiLh*r,i: :exc: l ed =:o :.he 
nex r q^es r ion wi choi;. ':omaient • OK FaGI^ , u c wi. vh a 
presen:aT.ion ot :he :oiTjpIer.e soiori-:.r« iQ£D PAGE; 

1.5 The elemetr:^ ot this BRaJ^GHING PROGRaM a£e rhereior.e: 

QUESTION, REM, OK aoo. QED 

DESCRIPTION 

2.1 To allow the scuaent ..o answer '=ai.h QUESIIO.(Slj only afcec 
he answers cne prec ioui q^^es c ton .ot r ec t ry , che PROGR^XM 
CONTROL direcrs him co a page whete he discovers vvhenher 
or noL hrj is ccrrecc.. By hacing ^ihese pagei^ lu a 

\ . scrambled order, he is an a Die to lOLare nhe answer vi: ihe 

questions by merejiy turanig r,he P^g^s or che book The 
only idencil icar lOD. or r.he answer pages \s T.ade through" 
the PROGRAM CONrROL and 'the. ANSWER MAIRIX Tnis page " 
number is hidden frcin view uacii 5 panuh card entry is 
made on the PROGRAM CONTROL^ 

2.2 /^^y placing each question aiter che OK or the QED, the 

student ^s forced to arrive at the correct answer for the 
previous problem before he can even find the following 
que S'. ion.: 

2.,3 Since, in general the REMS are less nh.:>n one-haii of a 

page, in length, further scrambling is effected by 
placing two unrelated REMS to a page . 



- 2 - 



COMPONENTS 



3.1 



There are four components that are involved m the recording 
of the scrambling pages . 



ANSWER MATRIX 



3.2 



This form (giving the manuscript numbering 
system for the four answer choices for each 
question of a SEG and indicating the correct 
choj.ce as a check- or as a QED) is complete for 
the page assignment 



PAGINATION This form is blank. On it the assignment 

MATRIX: of REMS will be entered. The top half cf the 

page will be designated as /I and Che bottom 

as 12. 



3.21 



3.22 



3.3 



QUESTION 
SHEET: 



3.4 



REM 
PAGES : 



Questions will be indicated by SEG and Question: 
e.g. Segment 2, Question 6 will be co^.ed: 2-6.0 

REM pages will be, indicated by SEG, Question and 
Answer choice; e.g. Segment 2, Question 5, Answer 
Choice 4 will be coded: 2.5*4 (riote decimals) . 

Each question (capable of standing alone) is on 
a sheet with generous spacing between questions to 
allow for separating the questions after the 
scrambled page entries have been made. Each 
question must present f our- answer choices. Each 
answer choice must be related to a REM (not . 
necessarily different, dependent upon the 
strategy chosen) . 

Each Answer choice is referred to a REM, of 

which. there are three types : 

3.41 Wrong Answer: There is a comment 

followed by the direction to return 
to the question and choose another 
answer . 



3.42 Check: This is a simple statement that the 
answer choice was correct. There is a 
direction to proceed to the next question 

"which follows immediately and which 
shares the same half page. 

3.43 The QED: This is a presentation of a 
complete solution to the problem. It is 
followed by the direction to proceed to the 
next problem which is presented below it^ 
The QED must, therefore, be in the upper' 
half of the page, with the following 
question. in the lower half. 



PROCEDURE 

'4 . I 



4.3 



PAGbCOuNI: 

Deier rriina:..x ; Ti jt njiTiufi ..i. p^^ge^ eq-. j. ( c-j : 

M^iCipi^ clie. n..mbei: ox ques^;o:.5 by ^ 
Ada r[)Q nunVbe: ot QEDc> 

Add rhc^ n-.imbe: : 1. rrpe , p-jg'rs . 

Subira'. ^ the number cl dupii.a'.v REMS 



Div.d- 



J. and rjien on to QaebCioi ^. and 'h^, REMS 2, and - . n 

In general ar;Sign one q^'-scion *o on- de.aatr, c-t r :: w oi pages, 
the tir^'.r i^^Q] '^he nexi. jzcade, the second REM ibe r.«;iiowiag 
decade, and b :.. tot : li . 



ENTRIES: TYPE ENTRY 



QUeSTipN pA(rE NUMBEK 
REM t-AGE NE:ii5ER 
OUESI i.ON iNUMB^iR 

\ 



REM NUMBER 
SEQUEKCE OF OPERATIONS: 





QDES 1 iON. SHEEl-ne>: ■ :_o que^rLion 

E AC ri REM r AG E in ' c e l u t n space" 

ANSWER MAlRiX-aader REM aunibei- 
REM Pta.E-:;e>:r ro che REM 

PaGLNaIION MAlRIX-undec page 

number 
REM p AC E-a t ^- e : an OK 
REM .^•T.GE-af ler a QED 

pACiNzVnoN Matrix 



4.41 



1 Put q... es ci o n ojjmb on PA'^IN/^.TION l^^zKil.. undei 
a : c L ram page . 

2 Fu^ ;he page H'^mb^jc next cq - he ques c a ^.u ' on 
ques l'l on page - 

.3 - Put *: h a t same page nombe x\ ^ .\ e 1 ^ t e d 

REM PAGES in '.he pi i e i nd ic a t ed m .he pn rase, 
"return to page ^and try the qi>estiQn again " 



NOTE: {a) if the previous REM was aa OK(i.^;., 
It was a simple scatemeni that the answer \^^^ 
coiire^\ with no o.:her explanation) then the 
r.ollowing qaesti:>n should. -haie the iame half page. 

(b) It the Px-evioas REM was a QED \ ... e it was a 
a jorcect :ho...ce and was supported by a .omplete 
solution^ then the icllowiDg question should be 
placed in the lower hali or the page. Such QEDS 
must, therefore, oe placed m c'lxy the upper half 
of the page. 



EKLC 
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4.4 SEQUENCE OF OPERATIONS: 

(Concmued ) 

4.41 4 Pur REM NUM BER, on PaGINATI.ON MATRIX under a rerram 

page. 

(Noce: Each REM ..houid be iocaficd severrji pages away 
Iroin the qUI-snON and rhe other i elated HEMS ; 

5. Fuc che PA(;E NUMBER ncX'i to REM ofi lUe REM PAdl- 

6, Pui the same PA GE N^ UMBiiR m ^he /0\SW1::R MAIRIX undoi 
the proper REM NUMBER 

EXAMPLES OF THIS PROCEDURE sire, now given. Please refer to the 
illustrations on the following page- 

5..1 REM 2.4.^ was a "CHECK" and had been assigned to page 51 al ihc top 

2.4.^ .;as. placed on the PAGINATION MATRIX m the top half of 
row 5 ander 1. 

On the REM PAGE 2-4,4 the page number 5j. was written 

1 

5.2 QUESTION 2-5 shares the same half page with the previous REM 

(since REM 2.4.4 was a CHECK) 

2-5 was placed on the PAGINATION xMATRIX m the top half of 
row 5 in the column headed 1, 

On the QUESTION PAGE the page number, 51 was written 
after QUESTION 2-5. 1 

On eac-h of the REMS tor Question 2-5, where Ltie answer ■:h'U.--v 
was wrong, the page 51^ was written in t:he space ptovided ;a ih^^ 

" 1 

instruction, "Return to ..and ^.hoose another answer . (See page 2 ) 

'5.3 REM 2.5.4 was placed on page 6d; the entry "2,5.4" was made on rhe 

1 

PAGINATION MATRIX and 61 was written next to that REM on the 

1 

REM PAGE. This same entry was made on the ANSWER MATRIX under 
"D" in row "5". 

5.4 The correct an.'-'wer 2.5.3 was a QED.. As such it required a complete 
half page had to be placed m the cop half of the page. 

There, 2.5.3 was assigned to _50 

1 



The question that followed 2. ,5. 3 was QUESTION 2-6. It was 
properly placed in 50 on the PAGINATION MATRIX. 

2 



EXCERPTS FOR ILLUSTRATION: 



6.1 pagination 
katr:x 



5 


2.5.3Q 


2,4.4'^ 
2-5 




2-6.0 


• 2.9.2 




6 


2.8.4 

2-9 


2.5.4 ■ 






\ 1 





ANSWER 




A 


B 


C 


D 


MATRIX 




4 . 4* 




4.1 




4.2 




4.3 






4 


51/1 




28/2 




39/2 




40/1 








5.1 




5.2 




5.30 




5,4 






5 


38/1 




49/1 




50/1 




61/1 





6.3 QUESTION 


VOL 13 SEG 2: 


1 

51 


SHEET ■ 


QUEST. 5: ' 


I 






50 ■ 




QUEST. 6: 


^ 2 



REM PAGE 



2.4.4 



Your answer is correct. Proceed 
to Question 5 which follows. 



51_ 
1 



2.5.4 ,. 

v^r ong answer -~- 

Return to page 51^ and choose 
another answer 1 



2.5.3Q 








proceed to question 6 belcw 


1 



PREPARATION FOR TYPING: 

7,1 . Separation of sheets 

7.1.1 Separate the questions 

7.1.2 Separate the PvEMS 



7.2 
7.3 

7.4 



Sort according to page number 

Collate according to page number (including both halves) and 
staple together . 

The typist then can prepare a complete page. 
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The SCHEMATIC DIAGRAM on the opposite page shows the FUNCTLONS of 

PROGRAiM CONTROL: or' che equivaicuL: \ 

PUNCH CARD , LATI'XT IMAGJ:: (MARK SKNSlO 

.ANSWER Mi\TRIX RESPONSi- SHEET 

in the directing of the student t[irough tlie 
SCRyVMBLHD PAGINATION of Lhe STLDY GKID!': 

Specific teferences are made for i ] I us t rat ion ol" ^lontinu Lty of step sequL'iu.e. 

1. STUDY GUIDE: 

Student reads question A on page 20/1 which relates to Vol. 3, Seg. 3 

2. PUNCH CARD: 

Student solves problem and picko answer choice A (DISTRACTOR) . He re- 
cords his choice by punching out porforations on a punch card which has 
been inserted in PROGI^M CONTROL . Arhis action causes a buib to liglu 
up on light panel. The light sho^v^s through the prepared i\NSWER MATRIX 
revealing the page in the STUDY yGUIDE to which he should turn. ( 51/1 ) 

I 

3. REM PAGE: ' 

He receives remedial instruction on the nature of hib error whicli is 
referenced to the concept catalog number and he r is directed to return 
. to the question ( page 20/1 ) 

4. REM- LOOP: 

This' process is repeated- If he chooses: 

DISTI^CTOR B (where he is referred to page 28/2 ) or 
DISTRACTOR C (where he is referred to page 39/2 ) 

5. QED PAGE: 

When he chooses the correct, answer (in this example, D) he is referred 

to page 40/1 where he receives further reinforcement in reviewing a 

complete demonstration of the solution of the problem. 

6. NEXT QUESTION: 

He is then directed to the bottom of the same page 40/2 , for question 5 
and the process is repeated- . Note that he doesn't see the next question 
until he has located the previous correct answer - 

7. The PUNCH CARD (or LATENT UUGE MAl^C SENSE RESPONSE SHEET) .is fon^7arded 
to the computer for inpuc and analysis - 

8- The ANSWER MATRIX (or LATENT IMAGE SHEET) is replaced for each SEGMENT- 



/ 



MULTIPLE BII.^V\CII STMTEGY : 

\ PROGRiVM 
; CONTROL 



(START) 



STUDY 
GUIDE 



E PUNCH 
CAFvD 

I ' T 

\ \ ■ 
\ I 2 . 

1 3 

; 4 



A _ .-j^ B ' ' : c 



A B C Di 



5 



/A i'K <f * 
! 1 t • 

I 



1 i 



^ 1 M 
20 h \ I \ 



< I I 



\ 5-3-4 



READING !| .1; 
NOTES 



DATA. 
Q:4 



5 

I 7 



A 
B --4 

c 



CORRECT ANS, 
DISTRACTORS 



>51/1 !28/2 



1^ 51 

! 1 \ 

\ 5-3-4.1 5 



I CATALOG ' 
! NLTIBER \ 



i COMMENT 
GO TO: 
QUEST. 4 

L T 



1 r 



28 ' 

2 ; 

5-3-4.2 i 



r 



CATALOG 
NUMBER 

COMMENT 
GO TO: 



i 39 i i 

! '2: i 

1 5-3-4.3 I : 

i ' i 

I CATALOG f \ ( 
I NUMBER ' i 1 

! COMMENT ' , I 
' GO TO : - ( 



QUEST. 4 ; - pQue: r. 4 ^( 
20 • I 20 . 



t 



( REM PAGES ) 



